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OUEHKA GEqEHHH IIOrJIOlHEHMfl OCKOJIKOB KEJIEHMfl V™ 

B OEJIACTM 3HEPml 0,025-I0 b 9B M PACTETH 
JIEFiCTBMfl OCKOJIKOB E nPOHE/iYTOmiX PEAKTQPAX 

H.B.ropAeeB, B.H.iIyiiKO 
Bse jeHKe 

2 *5 

OdpasyromnecH b pe3yjibT0Te AeJieHHJiU ockojikh bjihhiot b .najibHeft- 
uiew Ha xo,n uenHOft peaiciwia b peaKTope, nor/ioniaa hbMtpohu h iisweHflfl 
TeM C3MHM ero peaKTWBHOCTb, 

B^HacTOflmeM CTaTbe paccMaTpMBaiOTCfl tojibko Taicwe ockojikh .neJie- 
hh.^T] , y KOTopux TenjiOBoe ceneKHe pa,HHai[HOHHoro 3axBaTa h© ripe Bbi- 
i^aeT IO 3 dapH, i.e. Tax Ha3UBaeMue "uiJiaKH". M 3 paccMOTpenufl mckjiio- 
WBflHCb C00TB6TCTB6HH0 OCKOJIKH - "OTpaBHTO m” CHCT0M. T 3 KMe KaK 

CCT 5 , X<T, iV 4S , U ,ss , Gd/ 5 ’ , 

y KOTopux Ten^oBbie ceneHHfl saxBaTa^npeBHiuaioT IO 3 dapH h neMadwjib- 
Hue ockojikh T 1/2 MeHee 100 

EocxaTO^HO noJiHae 3H8 Hhk cenemiM pa^waqHOHHoro 3axBaTa ajih 
TenaoBux HeiiTpoHOB h aKTHBaiiHH ockojikob .nejieHHfl (l) no3B0Ji.neT .naTb 
BepxHJOio oueHKy cyMMapHoro ceneroifl 3axBaia HeftTpoHOB Ha napy ockoji- 
kob .neneHHflU , paBHoro 50 dapH. 

B npoMesyTOTOOM h bhcokhx odJiacTnx BHeprai! HeMTpoHOB Heodxo- 
rku yace do/iee noapodHuM aHaJiH3 HMetomuxcH OKcnepHMeHxajibHux ^aHHHx 
(I) no napaMeTpaM pe3CH8HCHHX ypoBHeM coct 0 bhhx H^ep. C .npyroR 


'Bojiee .neTajibHan KJiaccnijMKaiiHfl ockojikob .nejieHHfl no xeruiOBHM cene- 
no^o^eHHfl h nepHOtfaii noJiypacna.ua npoBe^eHa b padOTax 

25 YEAR RE-RE VIEW! 
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ciopoHU, WH(|)opMaumo o cpe^neM ce^emift 3axBaxa no3Bo;iflioi nouynaTb 
aKTHBaitMOHHue wsMepeHiifi (I), (19). KocB 0 Hnyio wn$opMamiK o cpe^awx 
napaMeTpax pe30HaHCHiu ypoBHeM cocTaBH.ux flflep MoryT .naBaiB oxcne- 
pHMeHiaJibHhie 3HanGHHfl 3aicajQ[MMGBux pe30H6HCHbix MHierpa jiob nooome- 
HUH h aKTHBaiWH, a Taoce "icoTeJiBHue" cevema nor^oineHHfl (I), (3), 
(4). ' ' 

JUflj>-KeMxpoHOB HbieeTca doJiBiuofi OKcnepMMenTa^bHuii Maxopwaji nc 
3aBMCHM0CTii cpeAHett "(JjyHKmra cwjiu" -f^'/S vOT axoMHoro Beca (7). 
JtociaxowHO dojibuioK axcnepwMGHxajibHHfl MaTGpuaJi codpaH u no cpeAunu 
paccxoflHHflM wesc^y ypoBHflMH D (6), (20). 

Kan m3bgcxho, cpeAHHH paawamiOHHafl nnipHHa f* hmggi njiaBHyio 
33BMCMM0CIB OT MaCCOBOrO <IHC.fla A M C XOHHOCXblD £0 25# OCTaGTCfl 1 X 0 - 

CTOBHIIOH B 33BMCMM0CTH OT CIlHHa W riOJlOKGHKfl ypOBHfl B £aHHOM CO- 
CI3BH0M flflpe (8), (20), (21). 

COBOKyiXHOCT B BCeX yKaSaKHUX (faXIOB n03BOJIfieT nOCTpOMTB 3H6p- 
remyecxyio 3aancnM0CTb cpexxHGro ce^ieHHfl p8,HHoaijHOHHoro norjioneHHH 
Ha napy ockojihob .hgjighmU b odnacTH 10^- IO^bb , HCKflioHafl bhuig— 
IXGpG HHCJIGHHblG OCKOHKH-OTpaBMTG JUl" H MaflO H3yHBHHhl6 HGCiadMJlbHLie 
wpa Tuna f” , Pm M ’ *> 

Ilpw .3T0M H3 dOJieG BbICOKHX IIO OpdHTa.lbHOMy MOMGHTy HGWTpOHOB 
yMHXUBaJlHCB TOJIBKO p- HGHTpOHbl, 

PacnaxH cpeanero ceneHM pajmaiwoHHoro 3axBaTa bung I0 2 3ti6hum 
npoBS^GHu b pme .npyrax padoT.(9). 

CpaBHOHHG ps3y ^ibt3tob HacxoninGM padOThi c openKaMH (9) noKa- 
3HBaST MX yflOBJIGTBOpHTGJIbKO© COrJiaCMG. 

KocBeHHoe yxa3aHH6 Ha y.noBiiGiBopHTG./ibHocib oughok Hacxoflinetf 
padoxbi xtaGX c^yioman npoBepxa. 


IIoHBHBiiiHe cfl HG^aBHo b jiniGpaxype (KojiyMdwQcKafl KdhcL , '/ 
GKcnepHMeHTaHBHHG xtaHHtie no napaifexpaii p630HaHCHUx ypoBHeM b hxx- 
P e Pm/** (.9 P03OH8HCOB; flaiox pacHGTHOG 3HaH6HH6 pe30naHCHoro 

HHierpana nor no memo , paBHOG ~ 1400 dapH: c yqexou buxo- 

qt n 3 ^ - Ha aKT AeueHMfl BKHafl oxoro ocxo/ixa cocxaBMex 


Wf v a OiUi U UUCTaBJIfleT 

Ol f OapH. ^CHOBHOM BKJIS^ B p63OHaHCHH0 MHIGrpa JI flam pe30HaHCbI 5,1c 
j,92 h 6,72 3b; Bcero~29 dapH (c ynexoM Buxo^a Ha .neneHwe). 

TOTH ■noniTOfTiTT r TTTjr rt TT A Tfrtt.,* - ' 


. X'— J HU nyi J3BW.5V 

Toro, hto pacHGTH dura c^e^aHH paHbiG, vein noflBiuiHCb oxn j,3HHLie, 
yK333HHaH opeHKa b Aa/ibHeniueM hg ynuxuBaGTca. 






y'- . • . ■ 7 ' - 


Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120047-7 


- 3 - 

M3 H3M0 p6 HUM MeTOJ^OM KO3l{)(|)HUW6HT0 OI10CHOCTM OUeneHO (10), HTO 
b cHCTewax Ha npoMejityTOHHbix HeMTpouax Tuna fiAVL- PPA- $ otho~ 

7 ^ 

U10 HH0 CpeAHBTO CS^eHMfl 30XBaT3 Tiapbl OCKOAKOB K CeHeHMK) ASTHMA U 
J 10 scmt b npe,nejiax 0,3-0, 5, IloAOdHue pacneiH, npoBeAeHHbie homm b tom 
ace cneKTpe npoMexyronHoro peaKTopa,A r -i0T BeMHMHy nopflAKa 0,4. 

C flpyroM CTopoHU, b tom ate padOTe (10) no ashhum aKTWBauHOH- 
hhx H3uepe hmM noAyneHO ceneHwe 3axBaTa Ha napy ockoakob aaa HeMTpo 
hob U 25 * , paBHoe npHdM3MTe^Bno HO MdapH. OpeHica cAe” 

AaHa b npeflnoJioaceHMH, mo H30Tonu c neTHbiu 7 . w HeneTHbiM# , Ann 
KOTOpUX M3MepeHMfl He npOBOAMJIHCB, MMeiOT Ce^eHHfl 3aXB3T0 B 3 pa 3a 
do JiBinwe , qeM coceAHwe neTHO-neTHbie flApa* ^cjih ace npeAnoAO)KnTb,HTO 
ceneHMH 3axBaia j,jih H,nep c neTHUM H m He*ieTHHM7\f paEHu ceneHWHM 
3axB0Tu HAep c HeneTHbiM Z h neTHUM JV , to cooTBeTCTByiomee cene- 
Hue paBHO 80 MdapH, Kpowe Toro, npe,nnoJiaraJiocb,m:o am Bcex flAep 
c "MamecKWM" hhcaom npoTOHOB mm HeKipoHOB, pa bhhmii 50 mm 82, 
ceneHMfl Majiu. 

H8uih opeHKH cpeAHero ceneHna 3axB8ia Ha napy ockoakob AeJieHMH 
\P Jr npw 3Hepnra4 Mob asiot 3HaneHne<~90 MdapH. 

OpeHKM (9) AaioT npHMepHO b 3 pa3a doABUffie 3H3HeHHfl cpeAHMx 
ceneHHK Ha napy ockoakob rqrqwkV 2 * 6 b odAacTM OHeprwM 10 - 10 sb 
veil COOTBeTCTByiOUHe 3H3 l ieHMfl (9). 3 tO OdtACHfieTCH TeM,HTO (9) He 
ynMTHBaJIH BAHAHHe "HeTHO-'4eTHOCTH" M OCOdeHHO "uarMHHOCTH" HAep- 
OCKOAKOB C MaCCOBHMH WHCA0MM B OdAaCTH 80-150. 

B HacTOflinefi ciaTBe, TaK xe, sax h b padOTe (9) stot 3#eKT 
ynHTHBaeTCfl. 

IloAyneHHHe AaHHHe no 33 bmcmmoctm ce^ieHWfl norAoineHMH ockoakob 
A eAeHMH ot 3HeprHM McnoAB30BaHbi b pacneTax,HMeBniHX ueABio BbiacHMiB 
3$(peKT ockoakob b peaKTopax Ha npoMesyTO^Hbix HeiiTpoHax, c paaAWM- 
hum AeiiCTByiOAMM cneKTpoM HeMTpoHOB. 

PacneTHue $opuyAH 

Pe30HaHCHn2 HHTerpa a norAomeuna - neMipoHa M30Anpo- 
BaHHUM BpaiiT-BHrHepoBCKHM (13), (Ji5) nwKOM b paAHauwoHHOM ceneHWM 
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wueeT bwh: 


.*) 


-/nor /O zr 


J nes 2 


m 

y neaenHH 


r^e/t,- flMHa booth nanaDiuero HeftTpona b pa 30 HaHce 
Ha 2$ \ 

T u ,r t , V - COOIB0TCTB0HHO H00TpOHHaH, paflH0I*HOHHafl H flOJIHafl UIMpH- 
hu pe30HaHca ripn Z c i 

y=j(i± 7^') - CT 0 THCTHH 0 CKH 0 B 0 C COCTOflHHfl COCTaBHOrO anpa 

npw 3HeprHHjE7 0 ; 

] - cnwH HexoAHoro anpa-MumeHM. 

CpenHee ce^eHne panwamioHHoro ^axBaia HefiipoHOB c p83hmhhumh 
O pdHTaOTHUMH MOUeHTaMM (503 yH0T0 HHT 0 p$ 0 p 0 HItfIH ypO3H00 COCTaBHOrO 
HHpa xx ' HM60T, coraacHO padoiaii (C8), Ban: 

2% 2 X z «L « 




, , ,' r^CE) 


1-° i»|,£S6i„ 

f -JesO e ' 






/■?/ 


D 


rne 


x ) 3iecb npeflnoJiara0TCH.Hio Z 0 »I T m ochobhoA Baafl rrpH HHTer- 
DHBOBaHHH HO paHHaUHOHHOMy IMICy B C0H6HHM fla0X 06nQ<y£hlJ-E o ~r/2 , 

B jtaJibHe amen ( 5 y.neT npej[iioJiaraTBCfl,HTO pe 30 H 8 HCHue ypoBHH cocxaB- 
HMX Hiep-OCKOOTOB H30OTpoBaHH ipyr ot npyra, T. 0 . 

r n <T b o(5otcth 3 HeprH 0 ot xenjioBux ho 102 sB.Bicnan cohohhh 
~ j/V" b stoH odnacTH 3 Hepra 0 dynes yHHTUBaT&CH oTnejibno no H 3 - 
BecxHOMy TennoBOMy ceneHHio noraomeHna ockojikob neneHHfi u 
I1ohhh2 pesoHaHOHua Hinerpan nomomeHKH ockojikb neneiwa oyneT ^ 
Torxa cyMMog pe 30 HaHCHux HHTerpa jiob noraomeHna ot Bcex ypoBHea 
B o(5ji8cth OT - 0 , 5 3B HO 40 2 3B r CeHBHHfl norHOIHGHHfl ~1/V vflo 
10 ob) a cpenaero ceneHHfl nornomenna Bunie 10 3 B, yaaTHBaoMoro 

OTH;eHbHO. 

xx ) Kax noKa3aaa (18) , yneT HHTep$epeHmiH ypoBHG0 c noMombro 
*opMaabHO 0 Teopaa anepimx peaKUHfl, pa 3 BHToa 1 C Uyoo;, 

He naeT cymecTBeHHO nonpaBKW b cpenHepanaamioHHoe cenemie 3axBa- 
Ta npa Tex oHepraax, Korna cpenHaa HewTpoHHaa umpHHa npeBHtnaox 
cpeHHBio pa^HaiwoHHyio iimpHHy. B odnacxn 3 Heprw 0 xiO 3 B hhh ockoh- 
kob HeOTHHfllr’ T HMeex mscto b doJibnoiHCTBe CBoeM HMeHHO Taxo 0 cay- 
naK. 



94 
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we r n.e(E), T. e .(p-E K ) 3ax) - COOTBeTCTBeilUO epeAHHH Hei-lTpOH- 
Haa luwpjiHa npn ynpyroM pacceaHHH HeiiTpoHa c opdiiTaflbHbiM momsiit om 
te i h cpeflHflfl HewTpoHiiaa rawpHHa npw HeynpyroM pocceflHHH neiiTpo- 
Ha c opdinaJibHUM momshtom tlB ' , ocTaBJiaioiuero ocTaTomioe fiflpo b bo 3- 
dyatflenHOM coctohhmh c OHepraeiil^ (npeflnojiaraeTcn coxpaHeHMe yex- 

HOCTW COCTOflHHH "COCTaBHOe flflpO = HSfiTpOH + OCT 0 TOMHOe flflpo" )j 

” cooTB©TCTBenHO ync.no AOCTyiiHax KaHa^iOB peaicuMW, 

rfle j, - KaHaJiOBue oniiHH ocTaioyHoro Hflpa b ochobhom h B03dy&- 

AeHHOM coctoahmx, paBHwe: 

€j e = 2 , ecM o 6 a SHaneHWfl icaHaflOBoro cnnua j~d ± ^ 

3aK,/iioy.8HH b npefleaax I \ f +e \ , 

G.? = 1 , ecM oaho W3 3HayeHHii j 33KJHoyeHO b qtmx npefl.eflax, 

= ecM hw oaho H3 3HaqeiiHiJ j He 3aiuiK)Meuo b otkx npefle/iaj 
= cpeflHee paccToaHwe Meatfly ypoi’-HHMH cociaBHoro flflpa c 

2,%Tj(B) flamiuM 3HayeHHeM criMHa ^ w yexHOCTbio npn BHeprwn cbh3M 

HeiiTpoHa 3 b Heu. IIpw y cjiobhh paBHOBepoflTHoro pacnpe- 
flejieHWH ypoBHefi cociaBHoro flflpa c p03J1mmhhmh k3H3 jiobhmw cnnHawn 
Aflfl 5 - HeiiTpoHOB h yyeTa toabko aaBHcmocTw ot cnwHa cociaBHoro 
flflpa Hwerax wecTO cjieflyramHe $opMyjiu ( 6) : 

h~ s »/( s ? + o /3/ 

^ > “* J it, 

\~2hqI f ecAU ^ ~0 J 

rfle 1) mi - cpeflHee HadJiioflaeMoe H3 HinraeoHepreTnyecKiix pe30Kan- 
cob paccTOflHHe MeKfly ypoBimra; 

T) 0 - KOHCTaHxa, He 3 aBMCfliuafl ot criMHa, npeflnoflaraexcfl Hesa- 
BHCflfleH ot 3 Heprwn naflaramero HeiiTpoHa (no KpatfHeM Mepe, c tohho-- 
ctbio 15 $); 




T0HH0- 


75 flaflbueiiiiieM npn ou,env.eTJ ie , (IT) npeflno/iaraeTCH cnpaBeflflii- 
boS noflyaMmipHyecKafl uoflejib (18): T8K Ha3HBaeMafl "npoHimae- 
ijoctb" flflpa %(E) depeTCA no moa^m "yeTHoro flflpa 1 ' (12), a 
”$yHKUMfl chjih" 7^°/P* depeTCA M3 3KcnepMMeiiTa;ibHHx flaHiiux no 
HHatHHM pe30HaHC^M flJIfl 5 - HeiiTpoHOE. = „ 

Tqkhm odpa30M T ne {E)/ ^7^)12%; T e (E)= 2 %$ •( y ^ ; 

V =i • jr _ ~ y2 • rfle x=kR , k- BOJmoBoe yucjio naflaioine- 

0 ’ i { + r z ’ n r0 Heiiipona; 

/<- KaHaflbHHfi pafliiyc cocTaB- 
iioro flflpa. 


/V 4 

* d+x 2 
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ktop, ywiuBama y cpaoine tine jupoOh Uxo^aneH b (Ijopmvjiv 

/2/ <**.)) 
no paciipeAeJieiiMio p -HeiSTponHux npuBe^eHHux iimpnH T * 

Haiwy nines corjiacne c eiccne pnM8HTajifcHO-“H3BecTHUM .naHHUMW no 

pacnpe,ne^eHHiop- HeifrpoHHux npn Be,ne hhhx miipwH ^aeT pacnpe^e^enHe 

( 7 ), coraacHo kotopom^ am (paKTopa £ wweeT necTO tpopMyjia (de3 

yneia Heynpyroro_ pacceniiHfi): 

/tS.\ 

/r ■ Vir J J 


r +r 

n >° p 


m oL^-fjr 

K i 1 p,o 


A Ha /iH3 3KcnepHueniaflBHHX flaimux b HHraeoHepreTM- 
necKOfi odjiacm 

1I^)H pacneie pe30HaHCHux wHTerpajiOB nor^oinenna ockojikob ^eae- 
huhZ/ h cpejr,Hiix ce^eHHJ'. paAHaiwoHHoro 3axBaTa dbi/w npuHaiu cae^yio- 

mne npe^nocuOT am ou.eHKH HiocHeaHepreTwnecKHX cpe^HHX pe30HancHbix 
napaweipoB: 

1. HegTpoHHbie obphhhT^ b coct 3 bhom aflpe chjibho $nyHTyjipyioi 
ot ypoBHfl k ypOBHio (2). Har'ojiee noaHue .naHiiue no hum codpaHLt b 
Amace ( 1 ) m ero flono;meHHH 0 

Cpe,HHfla no Miiorau pesonaHcaM "cpyiiicmifl cniw n F a °/ jj t Ana 

6 - HeniponoB b 38 bhchmqcth ot MaccoBoro nnc^a 4 nweeT ABa xo- 

pouio BHpa,EeHHux "ruraiiTciciix pe 30 Hanca" cooiBeTCTBeHHO npn 4 ~ 55 n 
4 ~ 150 h n/iaBHHH xapaKTep 38 bhchmocth otA ( 7 ) (Tad;i,l). 

#yHKmiH cvum"f r ll /7)y fljia p _ nefiipoHOB dana oiteHeHa pn^on 
anropoB ( 19 ) H 3 3 Kcnepwi,ieHT 3 ;i£>Hhix flai-iHHX no iiojihhm h aicTiiBaunoHiiaM 
ceneHMBM b odaacTw anepruii Bbiiue Hecieo/iMmx ksb. D.pw oueHKax "upo- 
Hunaewociei!" my% npe^nojiarajiacb cnpaBefl/iHBOfl j,io,ne;iB "nepnoro 
flJtpa” ( 6 ). 

Hnae npuBO^HTcn Tad junta co cboakoM .naHHux pa 3 JiHHHax aBiopoB 
( 9 ) no "$yHKIWH CM^H" £JIH p -HefiTpOHOB 0\*/d* \ x-10 4 

110 3 THM WHHUM dUJIK CAOJiaHH COOTBeTCTByiOqwe BKCTpanOMUHM. 
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Z7 9 '' 9 *'” 

W 

In?” 

0b i2d 


6 

2 

I, 24 
5,3 

20,7 

5,5 

1,78 

II, 2 
0,7 


1,91 

2,49 

20,4 

12,6 

1,44 

1,94 


X/) BeJiiraiHa r„ 2 _ npHBeA6HHO0 hsmtpohhoH_ mpuHU CBH3aHa c 
Pe2 ovum" f n °/T) f cooTHOinemieM: ^=(P n ‘/^)-Y^Z '% A k * , 

r/te k - Bo;iH0Boe wcno HefiTpoHa BHe HA pa; J? - KaHa jiobhH paw 

yc flApa. 

llpn OTCyTCTBHM Ka KHX-WOO WHHUX 110 HGilTpOHHbIM UlHpHHaM AW 
OTAeJIBHLIX fi - BOJIHOBHX pe30HaHC0B ReUdM CL CAeAyiOipe 0U6HKH T n : 
a) no nowuM ceneHMM 6 WW (E) b 3aBHCWM0CTH ot 3Heprw.: 

(1), B CAyqae AOCTaTOMHO BHAGA6HHHX p03OH3HCHHX nWK0B,7^ MOIHO 
oneHHTb cjieAyramHM odpa30M. 

Ecjih 3HepreTH^ecKoe p83petneHHe naAaromnx hgmtpohob mosho npeA- 
ciaBHTB TpeyrowHHKOM pa3petueHM c inMpwHoio ocHOBaHHfl 2(3, to Ha 
KpHAbHX EpafiT-BHrHepoBCKoro nwKa (i.e. (E-E e )»T/2 ) 

BbinoJiHaeicfl cneAyiomee ycJiOBwe: 


6,r*=-4S 2 fe/E.(6 n jE)-e f ) ^ • 

tag 6p - ceneHHe EOTeHpnaAbHoro paccenHwaf Cotjmcho (1) nojiynaeu 
BeJIHHHHy 


r „ ; 
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b) no OAHHOMHOMy cwj]bH0uy pe30iiancHOMy nincy b noMou ce^eunn, 
onpe^eJiHiomeMy xenJioBoe ceqemie 3axBaxa S aih . 

M3 $opMyra /!/ npw ycJiOBM E 0 »E ih (P th - 3He prua xenAOBtix 
HeflTpoHOB) h F 0 »T cAeAyex: 

i 5 'U± /9/ 


0 


ailv 


P'~ 






M 


c) B cjiyqae ypoBHen c do/iBiuofi HeKxpoHHoK innpwH0K)(7] 7 »7^) 
ajlh noJiyyeHHfl pe 30 HaHCHoro HHierpaAa norjiomenifp, 3 H 3 HHH T n He xpe- 
dyeTCfi m npndMieHHO 


J 2 


(cm. / 2 l) 


w 


M03KH0 CMiaib,qiO: 

Zo 

2, Cpe^Hwe paccxoflHiifl Me&Ay ypoBHflMK c ashbum 3HaqeHMew cniiHa 
H HeTHOCTH B COCT3BHOM HApe MOryT dfclTB Onpefle^eHH C nOMOmLK) AOBOAb- 
HO xopouio H3BeCTHblX A3HHHX’ no HadJIIOAaeMUM paCCTOHHHflM Mewy ypOB- 
HHMH B HHKHeOHepreTHHeCKOM OdAOCXM (i). CBOAKa AaHHUX no hhm(^) 
npHBe^eHa b padoxax (6), (7), (20). (cM.Ta<5A.2). Cbmb Mewy j* oJ 
h J)^ ycTaHaBraBaeTCH cooiHonieHMMH (4) h (4a). B odAaciH xex Mac- 
coBbix queen, r^e aKcnepnMenianbHHe AaHHbie no J) Ha £ oicyiciBOBann, 
dbUiH npoAenaHu cooxBexciByioinne 9KCTpano^iHUHH (ocodeHHO am "qemo- 
nexHux” h M M8rHMyecKHX HAep"). Tax, am "qeiHO-qeiHux" aAep Bepx- 
hhM npeAeji am Dj. dpanca b 5-10 pa3 donbie, qeM am coceAHHX "qex- 
ho— H eqeiHux 11 HAep, a am "ManmyecEux hasp” - BepxHHM npeAen A0- 
cxnran BeniraiHH~I0 3 3B. 

C noMoinbio Bcex nepequcneHHHX BHine oneHOK cpeAHwx pe30HaHCHux 
napaMexpoB, xaraix kok 7 ^_ f , ( P„ e /])p£ =0 (cM.xadn.2), duno no- 

cxpoeHo no $opMyjie /3/cpeAHee ceqeHwe paAwaiflioHHoro 3axBaxa na na- 
py OCKOAKOB AeMHHH V * (ciadHABHHX H AOJirOHCHBymHX c Ty 2 > 100 An. 

BKAIOHaH OTpaBMTeJIH H OCKOAKH J i29 , VtTl W ) B 33BWCHMOCTH OT 

OHeprHH ox IO 2 ao 10® ob^. 

Hnxe npHBOAHicfl xadnima nonyqenHbix pe3ynbiai0B u pe3yAbiaxoB 
padoxu (9). 
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IIojihliK pe30HaHCHuK HrtTerpaji norjiomeHHfl Ha napy ockojikob mejie- 
hhh V b odJiacTH 3HeprnM ot 40 2 mo I0 6 3 b paBeH 23 dapH. 

Kasf. bwji.ho ji3 3 toH TadJiHiuj, oueHKH HacTonmeM padoiu MaJio otjih- 
Haioicfl ot ouenoK padoiu (9), HCK/nonafl 3Haye;iHe ^ p .& n i npn 

OHepruH 10 3B, rme HMeeTCfl pa3MWue domee, new b 2 pa3a, Taicoe 
pa3MMne bo3moxho odMCHfleTCfl domee ^eiaJiBHUM y^eToy b .namiofl pa- 

dOT0 H6HTpOHHO0y9- B0JIHH bC Vi/P 7 )e=l H ^ 0;iee XOpOiHMH 056HK8MH 

cpemHHX paccTOHHHflx D„ (ocodeHHO mu "'J0THO-qeTHb[x M h "Marwqe- 
CKHX" Hflep”). 

B CBomHOii Tadfl.1 npHBemeHH bhxo^u ockojikob h cpemHHe pe30HaH- 
cHue napaMeipu. 

B TadJi.2 npwBeAeHo paccqHTaHHoe 3HaneHne pe 30 HancHoro HHTer- 
paJia norjiomeHHfl T3 p- L ft % s Ha napy ciadHJibHHX h moJiroKHBymHX OC- 
KOJIKOB C 7^ > 100 ^H, KpOMe"OTpaBJIHTe^eM" H OCKOJIKOB 
mameunfl U 2 * 9 b (JiyHKiyiM BepxHero npemema 3HeprHH 0 IloJiHufl pe30HaHCnuf] 
HHTerpaJi norjiomeHHfl b odJiacTH ot I .no 10 2 sb paBGH £44 dapH. (Be 3 
norjiomeHHfl 7 ^/ir ). IIo cyuMapHOMy peaoHaHCHOMy HHirpea/iy norjiome- 

hhh c yneTOM norjiomeHHfl pi/V" (de3 yneTa "oTpaBHTejieM" vi^^Pm™*) 
nocTpoeHO cpemHee pamnaiiHOHHoe ceneHHe norjiomeHHfl Ha napy ockoji- 
KOB B OdJiacTH OT 0,025 mo 10 2 3B (cM.TadJI.3 H pHC.l). OHO CTpOMJIOCB 
nyTeu crjiaiHBaHHfl cyMMapHoro pe3QHaHCHoro HHTerpajia norjiomeHHfl, (c 
ycJiOBHeM coxpaHeHHfl luiomamn nom 3to2 kphboH), ABJiaiomerocfl ^hhih^:! 
BepxHero npemema oHeprHH h nocjiemyromero mw#epeHUHpoBaHHfl HHier- 
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pana no tn E % 

1Ioahh 0 pe30HaHCHuM HHTGrpaA norJioineHWH Ha napy CTadHAbHux 
M ^O^rOTOByiUHX OCKOJIKOB A6A0HHH TJ (d©3 yH6T0 ”OTpaBMT0 JI60" 

V™ T&Vn**) cociaBJinei: B odJiaCTM 0,025 -0,625 3 b,tag cenGHH< 
c^flyeT saKOHy^^r X» | = 80 dap H . 


b odJiacTM 10^ - IO b ob: |«; = 23 dap H ; 

cyMMapHufi MHTerpa^: K = 265 dap H . 

OdBHCHeHHfl K TadMnaM 1,2 H 3 

B iadfl .1 b 1-0 KonoHKe , b nopanKe B 03 pacTaHMfl MaccoBoro hhc-m, 
npHBefleHH MaccoBNe HHcna u xhmmhockmk chmboji 3 AeMGHTa,flBMDiuerocH 
ockoakom AeAemifl U 2iS .CA©Ba npHB©A 0 Hbi ciihhu mcxoahhx jwep-im- 
raeHetf h nepnoAH nonypacnaAOB am p0aho0kthbhhx HAep. 

BO 2—0 KOAOHK 0 npH^B6A6HU 3H3M0HH.H BIJXO.HOB p COOIB0TCTByKHHWX 
OCKOAKOB nyu^QRQHmU TenJIOBUMH HG0TpOH3MM. Bmxoah ockoakob 

Ae/ieHHH U , AaHHHe b nponemax h HopirapoBaHH Ha abb ocicoAKa 

( 16 ). 

B 3-0 K0JI0HK6 A3HH 3HaH0HHfl CpBAHHX paCCTOHHHH ueKAy ypOB- 
HflMH COCTaBHHX HASP Ha OAHO CI1MHOBO0 COCTOHHH6 M OAHy HSTHOCTB II pH 
3Heprnw B03dysAeKHH, cooTBeTcxByiome0 sHopraii cba3h He0TpoHa b coc- 
T3BH0H flApe (14). 3KcnepMueHTaJH>HHe h odpa JOTaHHbie no hum A0hh:jo 
AJI fl Df 3B, B3HTH M3 padOT (l), (6), M (20). 

B 4-0 koaohkb npHBeAeHbi 3 HaqeHHfl cpeAHHX paAMauMOHiiux uihpmh 
w b Mob ; OKcnopiiMoiiTaABHue A 3 hhmg no hum r 3 hti>i mb padox ^ 1 ), 
( 8 ), BdAM 3 H "Maraqecrax raep" m aah "hgtho— msthma" anep ouohkm 
A sna amcb no noAy BMiiMpune cko 0 tpopMyjie M 3 padOTu ( 20 ). 

HeodXOAMMO OTMeTHTB, HT 0 B pa3AHMHHX PBaKTODHblX CMCT 0 MaX COe'iHflq 
BGMHMHa C0KUMH norAOAGHHfl H00TDOHOB OCKOAKaMH ASAGHMH B* H3A- 
TenflOBOH odjiacTM 3H0prHM OT 0,025 ev ao 2ev dyxeT 33 bhcbti> nJ 

nwa , cn ® KT P a H00 T iohob, ycTanaBAMBaioAorocfl B peayAb- 

T3T0 T 0 py 0 AH 3 3 HK il , OTO CGJCUi'jfl MOJK0T H0 COOTB0TCTBOB3TB 3H3M0’iHIO 

noAyqoHHouy b A0hho 0 padoi 0 no paccMxaHHO0 b g ah hmhs ne 30 h a hc h o - 
ro HHierpaAa norAomemiH. OAHaico , b pacqoSx HacioSeS moS?u 
H™ 118 yKa33HH01 ' 1 qaCTK CneKT P a HGMTpOHOB dUAO HOCySoCxSoH- 
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13 5-0 KOAOHK6 npHBeAeHU 3H0MeHMH Cpe,IUlHX "^jyHKUMii CHA" &JIR 

t>- hsMtpohob 7 ^ 0 / J)y_ b ej.MHHuax ^[0 . 3KcnepHMeHT8^bHue flan— 

HU 0 no HMM B 3 HTU M 3 padOT (7) H HO OKCTpanO AH 4 H AM COrAaCHO (7)* 

B I-m cTOJiOue TadJi.2 npHBe^eHU XMMimecKwe cmmboau m waccoBue 
micjia 9 JI 6 M 6 HTOB , buxoaaiuhx npw fleJieHWH H3 flflep V 2> (de3 yneia 
"oTpaBWTejteH" h anep f d29 > 

Bo 2 -a KOJiOHKe, b nopaAKe yMeabuieHMA one prim, iipHBefleHH 3H8- 
MeHWB p630H3HCHHX ypoBHon 3 THX oaeMeHTOB, HanwHaH ot 3Heprw0 >10 

OB. 

B 3-0 KOJioHKe nanu 3HaweHHfl pe 30 H 8 HCHbix MHTerpaJioB nornoine- 
HHfl Ha C00TB6T CTByiOAMX pe30H8HCHUX ypOBHAX COCTaBHHX H^ep C yMGTOM 
Buxo^a flaHHoro ocKonica Ha AeneHHe. 

B 4-M koaohkg AaHH 3HaneHHH noAHoro pe 30 HaHOHoro HHTerpaaa nor- 
AoiueHwa Ha napy ockoakob AeAemia V AO flaHHOM OHeprHH, Hannnaa 
c OHeprMM 10 2 OB b nopHAKe ca6aob8hmh OHepriifi ypoBHe0 cootbgtct- 
ByromHX OCKOAKOB. 

B TadA.3 npHBeASHH 3 HaneHMH cpeAHero pa^nauMOHHoro ceneHiia 
3axBaTa na napy ockoakob as ashma [f 255 " b 38bhchwocik ot oHeprra 
b Aorapn$MwnecK 0 M Ma arcade (Aorapw$mniecKW0 HHTspBaa SHeprww paBeH 
0,115). CeneHne aqho b HHTepBane ot 0,625 ao 10 ob m bkaioh0st 
norAoineHHe~i/'tr ,/ .B odnacTH HHHce 0,625 ob ce^eHwe ockoakob Aene- 
HHfl V 2,<r " de 3 "oTpaBHTene0" *} il \ ' cneAyeT 3a KOHy 'W/tf' 

npHHHMafl npnF= 0,025 ob 3HaHe:«ie~50 dapH /AeAeHwe. Bane OHeprra 
~I0 2 ob 3 HaneHHfl oijeHOK cpeAHero ceaeHHfl 3 axBaTa Ha AeAeHwe 
npHBBASHH B TadJI.l. 

PacneTH as^ctbhh ockoakob b npoMexcyTonmix peaKTopax 

PacneTH npoH3BOAHAncb aaa peaKTopoB de3 oxpaKaTeAA b flwcj)(|)y 3 M oh— 
H0-BO3pacTH0M npudAiDKGHHH e AxTHBHaa 30 H 8 Kaxcfloro peaKTopa COCTOAA0 
H3 6 O#=ho 0 roMoreHHOM cMecH ypaHa- 235 c depHAAHeM, 10# sceaesa h 
30# HaTpufl. CooTHonieHHe MexAy KOHueiiTpapneM flAep ypana-235 p s h 
depHAAHH jOgg b pacneTax BaptHpoBaaocb caeAyioiuHM odpa30M: 

fJP Be = 4-10 3 , 7-10 8 , iO“ 2 , 2-±0“ 2 , 3*i0“ 2 , 6;10 “ 2 

EAaroAapfl 3T0My,HacT0Hinee paccMOTpemie BKAio^aeT b ceda urapoKWH 
Kaacc peaxiopoB c tomkh 3peHwa AeMCTByioinero cneitTpa HefiipoHOB: Me- 
AnaHHaa 3HepniH hbMtpohob (oHeprna, Bbicie KOTopoM npoM3oniAo 50# Ae- 
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fl0 HnB) y 3THX peaKTopoB H3MeHneTc;i ot 20 .no 10 5 ob (23). Ilpw 
npoBe^eiiHH pacneTOB 'I)ji3HHecKwe KOHmaHiu am ypaHa-235 dpanwcb 
W3 aTJiaca (,1). CcieHHH pacceaHHii depwjuwfl, ace Jie3a k HaTpuB Tooce 
npimiiMa/iHCB no AT/iacy (I). Ce Henna norJiouieHHH otmx waTepna/ioB 


np6j;,nojiara/incB no,HHWHflK)inwMMCfl aaKony ~~ .Havana ciaBM/uicB cue— 

'v , , 


AyioiHHM odpa30M: kokobo B03woKHafl ruydWHa DuropiaHM V ,c tohkw 
3|)0 HHfl ^ekCTBMH 111/13 K10B 9 B yKa3aHHI-,lX CHCTeuaX iipw pa3JIWmiOM M3dHT— 
ice h a AKpu t ii mi o ct h ? ajm OTBeia he stot uonpoc juju: npcMoBe^enu cjie- 


Ay!o:"iie pc oho t: :. 


Pa c HiiTLic n .'iiicb pa3;:opH m 3arpy3KM "ro/mx" pea Kiopoo c yxa 3 aH- 
HalMM BHIUe 3H3 HeHHHMJ'I jr/IH CUejl.yiOmJlX 3(p(j)e KTHBHLIX ICOacppHUMeil- 

tob paawHoaeHHfl:*^ = I; 1,05; 1,1; 1,15; 1,2. PacneT cboamch 

TA n r\ fT /"\ to 1 1 immAviT.ii trr _ _ f?. 


k nojidopy uaTepna/ibHux napaueTpOB a; 2 , npw kotopux ipaHcueH^eHT- 


- , A X ± " ^ 

hog y paciieiine (23) .naBano Cmj HyjiCHoe 3Ha^eHMe* -Pe3yjn>TflTij 


3tmx p0c i ieTOB npe.il, ct 3 BJJG hu no pnc*2, r^e w pt 3 o c 5 po >ice hh KpuBne 30 - 


— * g ■ > — Jr 

bhchmocth 3arpy30K pearcropoB# ot mx odbeMOBF. Ecjih dH ocicojikh 
xexQHmi He noruonajin Heilrponu, to b peaKTope flaiiHoro odiewa iiohtii 

Beet M 3 dUT 0 K 33 Tpy 3 KH ypaH6-PJ5 paBHLlii p83H0CTH OpjUlH 3 T Mejff.^y KpWBOM 

c ^ = i moxho dtuio da Bmenb 5 ^. Ha cbmom ueue noruome 

Hue HCXTpoHOB uuiaKaMH 33 ct 3 bmt peaicTop octshobittbch paHMie, mi 
dy,^eT AOCTiiniyTa 3arpy3Ka Ha k pH boh c - £• OooTBeTCTByiomaH 

Be/iHHwna ^ropamui Hjtepucro ropionero, ecun npiraHTb HOiiTpoHH jieueHHfl 

MOHOXpOiJaTHHHLIMIl, MOiKe T CiiJTb II S il^e Iia C nOIJOH&K) TpaHCUeHJ^eHTIIOrO 
ypoBHeHHfl, Bbipaxcaiomero coooli HepaBeiiCTiio: b poamope c 


ocK oh Kami: 


co 


y = J v ‘< t e 


J -X l r(0+u) _Ap -C [CcW (fSadu' 

7 -fcc^C^e 0 0 cku Ji2j 




^ eft ~ HeinrpoiiOB, ucnycK8»amxca npw 3axBaie nenTpona 

fl/ipoM y pa na -235; -aaiviejuunomaH cnocodHocTb Maiepnana axTHBHon 

30HLI; 

’rfn ^ t 

T (O-ns)-J - yepiJiieBCKwfi B03pacT HefiipoHOB ue%Ay n^TaprMMu 0 n to 

( U = 0 - cpep.Hmi BHeprMH AQ hs hti ) ; 


x) 


Kohshho, HSKOTopaa nacTB ypana-235 yiiHHTOKanacb du BGJie JCTBiie 
paAnaiwoHHoro noimoi^HM HeliTpoHOB. Kpoue Toro, 3?ecB He ?5 h?h- 
Ba.eTCH, hto Ha^anHHBaEJiniiiiCfl ypaH-236 Taxie ^eiiCTBveT kbk uuiaic. 
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Pso>9oajf P' ~ KOimefirpauHH flflep: wcxo^noro xo/WHecTBa ypaHa-235, 
HaKomiBiiiHXCfi ockojikob .ne/ienwe, Bcex .npyrwx norJiOTWTeJieM; 
0^,07^,^ - MHKpocKonw^io CKM6 ceneiiHfi boxboto b ypai-ie-235 b ocko/i- 
icax xejieHWH so acex Apyrux nor^OTHTe.iflx coot ueTCTBeiiHo. 

OdocHeyafl x=p 0 CK /p ifi0 h BLi^KCJiflfl b (popwy/ie /I 2 / imierpa/i b 
oP/iocth toiuiobux jieTaprMii iu lft 4u4oo ) , r^e KoncxaHTU B3aw- 

MOAeilCTBMe HOiiTpOlIOB C BeiHOCTBOM He fiOJIHHbl MOHHTBCH, HOJiyHIlM pSC- 
neTHyK) cpopi/ryjiy hjih onpe.nejieHHfl'X : 

C-r * OCH 




JeH^Joto „ 0 ^^4 '«V ' 


(*zj„ \ -#♦«) e • 5 " 

i*z\ a 


’ J rR° e J ’’ 2W Pd 6 4 *p ; L ’ 


u/ 

^(O^rU)-f ^=T du -h (0-rU), 

T o 

Gso ~ G ' 

Hafl.ua H3 ipopMyjibi /I3/ no^dopoM ac = — '■^ L , onpe^e- 

jineM AaJiee G' s - 3arpy3xy ypaHa-235, npn koiopoH b peaKTope c 
OCKOJIKaMK yCTaHOBHTCfl^e/^-i .Ha pMC.2 HOCTpOeHM TOKJiCe KpHBbie 
Gf-$( V) COOTii0TCTByK)UlHe pa3JlHHHdlJ HCXOA.HMM CI1CT6M8H C 

= 1,05; 1,1; 1,15; 1,2. 

ilo Jlb3yflCb rpacJllK3MM pnc.2, MOKHO yCT0HOBHTb B8'£HyiO XapGKTepM- 
c-THxy peaKTopa c ashhum cneKipoui HeflTpoHOB Tax Ha3bniaeuyio "ueny" 

1 xr ockojikob AG-'ieHHfl. iio,n 3 tmm Ha3BaimeM noHMMaeicfl KOMHecTBO 
ypaHa-235, BtipaKenHoe b xr, xoiopoe HGodxo^Huo ahh KOwneHcauMw 
^.eilCTBMH 1 xr ockojikob b pea^cTo^e |jHKcnpoBaiiiioro pa3i,iepa. Odo3H8- 
qHM 3Ty BejiMHMiiy qepes in = 

Ho pnc.3 nocTpoeiiH rpatlMXM 38 bhcmmocth ueku 1 xr ockojixob m 
ot HCXCAHOfl KOHneiiTpauHH ypeHa-235 b depmuiHH npw pa3JiiiHHHX H3- 
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(5LITK8X Ha^KpHTHMHOCTW AK .iiaHHUG pMC .3 paCCWMiaHU C nOMOIIJBK) 
rpacjMKOB pnc.2. M 3 kpmbux pnc.3 BM^iia HGBurofliiocTB npoMeacyToqHux 

CHCTeM C KOHpeHTpaitMMH Pg-/pg & y JI6l£amHUM no OdG CTOpOHU BdTIMSH 
3HaqeHUH p f /p 6e iO”^. Bums Taicsce tohjishimih B03paciaHH am c 
yMeHLineHHeM AK a ^ npn P s /P Be < 10 ~ 2 ,npwqeM, npe^e^BKLiM c/iywaeM 
fiBJiflioTCfl pe3yjibiaTu pacnexoB ajih = 0 no (Jiopwyjie Teoprni 

B03Mym6HHH (24). 3ia (Jopwy^a npuMeHUTaJitHO k pacnaiy tfaicTopa tTv b 

"ro.noM" peaKiope 3anncHBaeTca b cJieAyiomeM Blue: 



4W cf)^u)- noTOK Ha eAMHiminfi HHTepBaJi JieiaprMH w l[0hhoctl Heil- 

tpohob npn JieTaprHH U ; 

Ip - noK83aTe^i> 3#eKTHBH0CTi. ypaHa-235 b peaKTope (25). 

Jim pacneTa cftaKiopa /nuo $opMyjie /I4/ npeflBapHie/iBHO HaxoOT- 
/iocb BHepreTyinecKoe pacripe^ejieHHe noioKOB m ueHHocieM HeifrpoHOB 
b MHTepecyioinHx Hac peaKTopax. Teopwa BOSMymeHHii, KaK biuho H 3 pac- 
qeTOB, CHJH.H0 yBejiMTOBaeT 3HaqeHne m , b ochobhom H3-3a hh3icoM 
9#eKTHBH0CTH ypaHa-235 b paccMaipioaeMoK odnacTw oTHOCMTejiBHBix 
KOHB;eHTpai[HM^y^^(23)* 

B .nencTBHTeTiBHOCTH BBefleHne b peaKTop Toro w/iw HHoro Ko/inqe- 
CTBa flono/iHHTe jibho .nejiHinerocfl BempcTBa CBepx KpumnecKoro cymecT- 
bbhho BJiHneT 11 a fleiiCTByioiUHM cneKTp HeiiTpoHOB b npouecce BbiropaHHfl 
ypaHa-235 (pwc.3). E/iaroflapfl 3Towy, ueHa 1 Kr ockojikob/ti 38ireTH0 
33BHCMT OT H3dbITKa HaflKpHTHqHOCTH AK^ HpiNeM, no-pa 3HOMy npw 
p33 JIH^HUX j p 6 jp 6e . ™ 

B 3 a kji ions Hue aBiopu BupasaioT 6 Jiaro.ua pnocTb .neficiBHieJiBHOMy 
q^eny AH YGCP A.H.HetayHCKOiiy, KaHflHflaTy (|m 3HKo-M3TGMaTHqacKMX 
HayK Jl.H.YcaqeBy h r.K.ToiiiHHCKOMy 3a odcyi,neHHe pe3yjibiaT0B paJoTu 
h pflfl rieHHHX 3aMeq8HHii. 
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Phc.I. Cpe^Hee ce^ieHHe pafluaiwioHHoro 38XBaia Ha nagy ockojikob- 
-nuiaKOB XJ Z35 B 3aBHCHM0CTH OT 3HeprHH HeHTpOHOB. 
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Ta6nma 1 

Cpeamie napaueTpu pesoHaHCHHX ypoBHefl ockojikob nenemsi 
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TedMija 2 

38bhchuoctb cymiapHoro pe30H3HCHoro HHierpajia noraoneHMa 
Ha napy ockojikob .neaemiH -235 ot 3HeprHH b odJiaciK ot 
flo 100 
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Tadjwua 3 

Cpe^Hee ceMeHwe pafluaunonnoro aaxuaTa HefiipoHOB 
Ha napy ockojikob AeaemiH - 235 b aaBMCHMOCTM 
o- anepniH b odnaciK 0,625 flo IO 2 ob 
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